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Abstract The properties of concrete such as strength and durability are affected by placing, curing and aging. And 
they can affect concrete surface because of bleeding water, dryness of surface water, and so on. However, 
correlation between variation of concrete surface and measurement value of semi-destructive testing has not 
been obvious. In this study, the effects of concrete surface properties on rebound number, rebound speed 
ratio, and scratch width were investigated. The main conclusions are as follows. (1)The rebound number of 
the top surface of the member was smaller than that of the side surface. And, the rebound speed ratio 
showed the same tendency as the rebound number. (2)The rebound number of concrete cured in water was 
smaller than that of concrete cured in air. And, the rebound speed ratio showed the same tendency as the 
rebound number. The scratch width of concrete cured in water was wider than that of concrete cured in air. 
(3)The rebound number and the rebound speed ratio of concrete at the age of 91 days were higher than 
those of concrete at the age of 28 days. 























































よび配合は，表 1～表 4 に示す通りである．なお，
表 2 および表 4 に示した圧縮強度は，標準水中養
生を行った材齢 28 日における強度である． 
2.2 供試体の作製 
実験に用いた供試体は，試験室・実機ともに 150
× 150× 550mm の角柱供試体およびφ 100×
200mm の円柱供試体とした．また，試験室のみφ
150×300mm の円柱供試体も作製した．角柱供試
体の作製は，図 4 に示すように 150×550mm の開
口部からコンクリートを打ち込んだ．そして，角
柱供試体およびφ150×300mm の円柱供試体は材












































Fig. 4  Placement of prism specimen 
Table 2  Mix proportions and test results (Laboratory) 














Water-reducing and air-entraining admixture







Table 1  Raw materials of concrete (Laboratory) 
60.0 49.4 184 307 435 431 924 C×1.0% 19.0 3.7 31.9
50.0 46.8 184 368 395 392 954 C×1.0% 20.0 3.9 42.6
40.0 48.4 165 413 416 413 924 C×0.85% 19.5 4.8 58.9
35.0 47.0 165 471 393 390 921 C×1.0% 20.5 4.0 67.8
30.0 48.0 165 550 402 399 902 C×1.2% 52.0 2.1 87.9
25.0 45.0 165 660 380 377 854 C×1.8% 57.0 1.5 96.7
** W/C40%～25%：High-range water-reducing and air-entraining admixture


















* S1：Product of Kimitsu　　* S2：Product of Kodama
** W/C60%～50%：Water-reducing and air-entraining admixture
Table 4  Mix proportions and test results (Factory) 




Peroentage of solid volume：59.0%
Surface-dry condition：2.70g/cm³















Water-reducing and air-entraining admixture
High-range water-reducing and air-entraining admixture
Table 3  Raw materials of concrete (Factory) 
24 58.5 48.5 181 310 856 919 C×1.2% 16.0 3.0 34.1
40 42.0 48.4 170 405 791 935 C×1.0% 20.5 4.9 53.6





** fc24：Water-reducing and air-entraining admixture
** fc40～fc60：High-range water-reducing and air-entraining admixture
















Unit content (kg/m³) Test result
W C
Fig. 2  Rebound speed ratio test Fig. 1  Rebound number test Fig. 3  Scratch width test 








面からそれぞれ 30 点ずつ（図 6），φ150×300mm
の場合も 30 点ずつ（図 7），φ100×200mm の場
合は 9 点ずつの R 値および Q 値の測定を行い，平
均値を求めた．なお，打撃角度による影響をなく









3.1.1 平面・曲面の影響  平面（側面）と
曲面の R 値および Q 値の関係は，図 8 に示す通り
である．平面と曲面の違いによる測定値への影響
はあまり見られず，測定面の違いが R 値および Q
値に及ぼす影響はほとんどないと考えられる． 
3.1.2 上面・側面・底面の影響  上面・側
面・底面の R 値および Q 値と圧縮強度の関係は，









































Fig. 5  Measurement points of 3 semi-destructive tests 
Fig. 6  Measurement of prism specimen 
Fig. 7  Measurement of cylinder specimen 




























Plane surface R・Q value (Prism)
R value Q value y = x
  

























行った場合，R 値が 5 程度小さ










定値は 0.2mm 程度大きくなる傾向にあった． 
y = 3.14 x - 93.20 



























Laboratory mixing R Factory mixing R
Laboratory mixing Q Factory mixing Q
Top
y = 2.78 x - 87.03 



























Laboratory mixing R Factory mixing R
Laboratory mixing Q Factory mixing Q
Side
y = 2.90 x - 100.38 



























Laboratory mixing R Factory mixing R
Laboratory mixing Q Factory mixing Q
Bottom

































Atmospheric curing on scratch width (mm)




































Atmospheric curing on scratch width (mm)
Atmospheric and underwater y = x































Atmospheric curing on R・Q value (φ100)


































Atmospheric curing on R・Q value (φ100)
R value Q value y = x
Fig. 10  Effects of curing on R・Q value (Cylinder specimen) 









また，圧縮強度が 40N/mm2 程度の場合の R 値お
よび Q 値は，材齢 7 日と材齢 28 日では測定値に
あまり差は見受けられないが，材齢 91 日の測定値
は，材齢 28 日の測定値に比べて，R 値では 3 程度






















y = 2.18 x - 57.01 



























Laboratory mixing R Factory mixing R
Laboratory mixing Q Factory mixing Q
7 days
y = 2.61 x - 73.97 



























Laboratory mixing R Factory mixing R
Laboratory mixing Q Factory mixing Q
28 days
y = 3.38 x - 120.42 



























Laboratory mixing R Factory mixing R
Laboratory mixing Q Factory mixing Q
91 days









































































Fig. 13  Effects of aging on scratch width (Cylinder specimen) 
  





上面が 4 程度小さくなり，底面が 2 程度大き
くなる傾向にあった．また，Q 値の場合も側
面の測定値に比べて，上面が 5 程度小さくな








(3) 材齢の違いによる影響は，材齢 91 日のコンク
リートを測定すると，材齢 28 日での測定値に
比べて，R 値では 3 程度大きくなり，Q 値で
は 4 程度大きくなる傾向にあった．しかし，
引っかき傷幅においては材齢の影響はあまり
見受けられなかった． 
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